Introduction
Litter size is determined by the number of ova shed, fertilization rate, and pre-and post-implantation embryonic mortality. Selection for large litter size in mice results in an increase in ovulation rate (Falconer, 1960; Joakimsen & Baker, 1977; Bakker, Wallinga & Politiek, 1978) and, in some strains, a decrease in embryo loss\ (Bakker et al, 1978) . Mice selected for small litter size respond with increased embryonic mortality which may (Bateman, 1966; Joakimsen & Baker, 1977) or may not (Land & Falconerà 1969) be accompanied by a decrease in ovulation rate. In studies involving the crossing of selected lines of mice, Bradford & Nott (1969) concluded that ovulation rate and embryonic survival are controlled by independent genetic systems. They also found that the two components of embryonic survival, pre-and post-implantation viability, are controlled by different genes.
Ovulation rate is influenced by activity of circulating gonadotrophins and ovarian sensitivity to these hormones which are under independent genetic control in mice (Land & Falconer, 1969) . McLaren (1962) found that selection for litter size changed ovulation rate as the result of altered ovarian sensitivity to FSH. The positive genetic correlation between litter size and body weight in mice has been recognized for many years (MacArthur, 1944; Falconer, 1953; Elliott, Legates & Ulberg, 1968; Eisen, 1973) . Correlated responses in litter size following selection for body weight are due to changing the ovulation rate in the same direction as body weight (Fowler & Edwards, 1960) . To explore further the correlation between litter size and body weight, Eisen (1978) developed two single-trait and two index-selected lines of mice, for which litter size and/or 6-week body weight were used as selection criteria.
It was the purpose of the present study to describe the physiological changes resulting from selection for litter size and/or body weight. Ovulation and fertilization rates, pre-and post-implantation embryo death, ovarian sensitivity to gonadotrophins and embryo metabolism were studied.
Materials and Methods
The selected lines of mice used in these experiments were derived from a random-bred ICR population described by Eisen & Hanrahan (1974) . The base population of females had a mean 6-week body weight of 27-7 g and a mean litter size at birth of 12-2 young with respective standard deviations of 2-4 and 2-5.
A description of the first 12 generations of selection response was given by Eisen (1978) . In this study all experiments included an unselected control line (K) Table 2 were adjusted for age of dam, body weight or ovary weight when these factors were shown by analysis of covariance to be significant (P < 0-05) and the adjusted means are also given in Table 2 . When there was no line by replicate interaction, means were pooled over replicates. For the 3 traits described in Table 2 , replicate 
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Post-implantationfetal death
There were no significant differences between right and left ovary weights or between the two uterine horns in the number of live and the number of dead fetuses, "respectively. Ovary weight, therefore, refers to the sum of both ovaries, and the number of live and dead fetuses is combined for the two horns.
As shown in Table 7 , replicates significantly (P < 0-05) influenced the total number of live fetuses at autopsy, but since there were no significant replicate by line effects, means were pooled over replicates. Including both replicates, 5, 1, 3, 10 and 6 animals in lines K, L+, W+, L~W+ and L+W~, respectively, had no implantation sites. The differences from controls were significant (P < 0-05) in the L+ and L~W+ lines. These animals were not included in further statistical analysis of the data. 17-1 ± 0-6a (52) 0a" 16-4 ± 0-6c 6C 11-6 ± 0-6a
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Values are mean ± s.e.m. for the no. of mice indicated in parentheses. Disparity in numbers of body weight and ovary weight measurements was due to unobserved copulatory plugs. Disparity in numbers of ovary weight measure¬ ments and litters examined was due to the absence of implantation sites in some mice in each line.
Means in the same row not sharing a common superscript are significantly different (P < 0-05).
Adjusting body weight at mating for age at mating or day of gestation did not significantly change line means or ranking. Similarly, body weight adjustment did not change ovary weight means.
The number of live fetuses at autopsy was an adequate predictor of litter size. The L+ line, as expected, had a significantly (P < 0-05) larger number of fetuses surviving to Day '10' than did the control line. The W+ and L~W+ females also carried more (P < 0-05) young than did control mice. Age of mother adjustment of this trait did not change line means, but body weight at mating adjustment reduced the number of live fetuses in the W+ line to values below control means and increased the L+W~mean to a level similar to that of the L+ line.
Although the number of dead fetuses at autopsy was significantly (P < 0-05) higher in the L~W+ line than in the line, the frequency of post-implantation deaths in the two lines was not different. Adjustment for the day of gestation on which autopsy was performed did not alter mean numbers of dead fetuses.
No significant correlations were found between ovary weight at autopsy (Day ' 10') and body weight at mating. These data are in contrast with the results at Day 2 in which ovarian weight was positively and significantly (P < 0-01) correlated with body weight at mating in each line. Body weights of dams at mating were not different for the two stages of gestation studied, but ovary weights had decreased between Day 2 and Day ' 10', perhaps due to a loss of fluid or luteal tissue.
Percentages of live and dead fetuses in each line at autopsy are shown in Table 8 . The L+ line exhibited a significant (P < 0-01) reduction in the percentage of dead fetuses compared to the controls. The percentage of dead fetuses in the L~W+ line was greater (P < 0-05) than in the line. The W+ and L+W" selected lines were similar to the control line.
Ovarian sensitivity to gonadotrophins The body weight at 6 weeks and mean numbers of ova shed in response to hormone treatment are shown in Table 9 . Ovulation was induced in 97% of the mice; 7 animals failed to ovulate, 3 in L+W~, 2 in L~W+, and 1 each in the L+ and lines. These mice were not included in the statistical analysis of the data. 23-2±0-4d Induced ovulation ratet 10-8±0-6a 13-9 ± 0-7" 13-9 ± 0-6" 12-4±0-7a"
11-6 ± 0-7a
Values in the same row not bearing a common superscript are significantly different (P < 0-05). Fowler & Edwards (1960) is that the selection changed ovarian sensitivity to FSH. When endogenous gonadotrophins were removed by hypophysectomy in mice selected for high ovulation rate, the animals responded to a standard dose of PMSG with a significantly higher ovulation rate than did those of a control line (Bindon & Pennycuik, 1974) . Edwards (1962) 
